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[tttttt$©&ll] 

mmmn 7\s-i±%rcit7*->ismv>m3£<Dm 
mmmr*7v y a«je#«£*«2.fc7 y y *^tb 

«EBTffi©««l*l7-fVT**il*SS 
1s3i6©7yy£*£ii3ilfi,> 

[MSB 3] «emj£©*«M:7U-.kS:fcW:7.f- 
)\> FF*g©7 'J *^*^i^HLl^lSi§ET-SSIg^ 1 
l3iB©7yy£&ai£IBo 

1*7 -r -/u k«©7 y bmm>mmK.*ii& 

m&<D7 \s-u*td,%7 -<-)\> Fic&ifzmmiim 
womn&mt, iis©7 \y-u^td,t7^-^ Ktcas 

itsiwi-iii^SBf^BuIBSn^Sio^bM^t, <t ic, 
MI37P y -7^#±g|5^T^«^S^¥iJ^-r«#itgi5 
»ttttigP«h^Wr Z>mtm 1 7?>M 3 ©ivfftfr 1 HEtt 

©^yy^aj^Bo 

mti5] MiB»±gp»tttijgi5tis mmmmnm 

©»^iJlllM&ill£ ©*#*£**##«£* MI3M# 

[ffitqi6] mB»ittt#ttittia:[£. Suf3JjPll§l3©3i 

©iftSWtolMMIfcTiSft-rSTiafb^afc, MISSUS 
©toW6iR£^¥^b#«©¥i^fcttJR£ ©M#£ <t 

fr£MI37P y <?im±W&V&*tFB&&imtZ L 

*tMi«ra^«t **-r*w«si4iB«©7 y y 

^Bo 

[wass 7 ] mmm i 7!jm 6 ©i^rna* i Jif3«©7 



**JBSSaR»«rLT7 'J y £©W&£Wrr37 y y * 

^yy^aj^o 

[If mm 9 ] MIB^OffiJ^ti 1 5 -f >TS Stf 
8I3IE©7yy*^tiJ735£o 

1 0 ] ii5t3RJTSl©3Si§Ete7 l/-i$ftli7 < 
-/U Kfl«)7 y y Ll^«*T»a5*W«3« 
8l3«©7yy*mai735So 

[ffSRJll 1 ] 7 U-.k£fc«:7-i'-;l/ KF*g©7 »J y 
£©fcf- hj5JI3©Bftfig£ttJ&?31S«£raft©att 
©««# Sfc*»±tt#WJ£7P y 7 tc» LTMEIBtt 
#©ffl»8Slil£JjP3IU SHt©7^-ix*fe(*7-f-;u 
KlcJ>tt§BulB»n»ie^<!:> ifi£©7 U-i*t:fc(*7-r 
-/UKKfctt£PHIitrt5B©ME»Pl«6lll.t©g<bS 
**» £ ME7p y O »ih*»T***^S***W^ 

i^rn** i o mmmv>7 y y *^tB73;to 

[M^JHI 2] f«rE3i?£©flPS*£Jll£, n-BflK&H 
©Hitgp^J^^P y 7 ©aSOialBSJIli: © <t 
y. tu!BM»^^BuI3Ilffi©»PS^SS/c«ja5fe©JP 
JWS*T»»WU »EI*l«SiRfcBiJ£©L*tM^©* 
/JMH#fr SME7P y ^fi««Hhffl»?**^g***fUJE 

r %m ^« 1 1 e«©7 y y attars. 

H«Ma«©»ih*»«S7P y -7 ©]■£©»*»& JR«¥ 
B=Kb L, MI3Mffi©»PSSgS<t WI3¥^b$£S<h ©M» 
=£<b y> IfUB^lieS^flulB^fbS&mSfctiMfB^ft 

©^J^M^eByl37P y *#»ifc»#?*3#5fr* 
tU^r Sft^ 1 1 13K©7 y y *filtU7a;£o 

[M5R« 1 4 ] »5R« 8 7bm 1 3 ©u-r*i<y 1 mmm 
<D7 y y *«m*ssT«aj*tife7 y y *in^ist^t>i: 
ic, mRfli9«£i«-r *jt«K«©-> + y * -as©« 

®t. MI3ffit!^«^© IssOlsOftlWtZfio 7 y y 
[0001] 

©<fc 3 a X Y T K UX^C©tMkjR?%ffit\ *3iJSIi6 

7 y y • flEEKBenre. 

[0 0 0 2] 



(3) 



<&m 2 0 0 1 - 1 1 9 7 0 8 



[0 0 0 3] 01 8ttf^gjg;lg!!&#5 0Hz©t§^©, 7 
'J y £©?££/I3££IKP£irSfc46©ir?;&So 

[0 0 0 4] £©EI© (a) (Cot? £3&fl&ft#5 0 
Hz©3ESWMT?»3WT* <5f=&^W Lfdi^, ^gp^ 

ftS©T\ (b) KsVr<fcdlC> *»■»»© 2 ffi©jfl| 

aas (cctiii oo hz) -wwfiwrso 

[0 0 0 5] E©«fc3(ClJ!3S#JBJ||!«fc£»T3£3fc 
#T©TT\ 1/30 fHHKOM O SS)li!«J?jlt L 

(d) Ic^To C©i&&, (c) {C5Vr<fc5U:, Bl^di 
L jSAI *> n 6 B1 $ ?© A&ftS^flT* Lfe«#SH8l5?© 
mi 7<>©ttJ7Jfa^cftSo W«»cLT\ MfrUUS 

[0 0 0 6] C©<h#, A«*tlS3W(C»(SLTv » 
&ifl?{iJ7Jtc (d) lciKT«fcdfc£I&#3!*u BB±T" 

So 7ls-£JSffl&3 0Hz©«^ 3 7 U-2*HJH?I!H 
©ffiffltf»3 tdsb. 3 7 U- AJS«S§©«|Jg 

it. (b) ic^Lfcfedtc, i^-fymimmz'fs.y 
ytrnteztc®. i ^ u-.kF>3tc£©7 y »*tfwu 
HfiB±Tm>»»«£: LTBHSftS C t left y , ®» 

[0007] e 1 9i*. mffimim&6 ohz©j^©, 

[0 0 0 8] £©0© (a) fcjj*T*7te» JKHfc0t6 
0 Hz©3K»Wr?B*Wft Lfcif^ 5 0 Hz© 

«££PWU (b) lC^-Tcfc3lC. *HJS2ett©2ft© 

Mij^usc (zcom-attei 20 hz) -ww^aaB-r^o 

[0009] C©«fe5tC^S*3bM 20\\z<DmmT®Mh 
tSIMOTT, 1/5 OINHKOMO SSUMSR? 
vm»L1tm^s (c) U:jSr«fc5tegE*aiLj£A1fr5 
B1 * ?OAW)tMi» Lfc«tfHW*F©J& 170 
©tU2H19ti:&«. RKRKLT* BE&ttUSA2fr6B2$ 

?© AM3W©»##* 2 ^ -r >©«*»«* t «: y s w 

TSS&7 <f V S T°ffl®0>$&m t ft s„ 

[0 0 10] C©<t*. AW**l*3tt«tcS*JKLT, Jf 
«ac?a^3tc (d) K^TcfcdftgKtfSm, fflffiiT? 
jt¥JgU^/U©g»<hftS*:46, 7yy*£LTHW**l 

So 

[0 0 1 1] tt)KJSSSttf6 0Hz©J|£& 7U-Ajg 
JII3#3«fiaMJII3©BftfB?£3fc& 5 0Hz©«^tc 

ftl\ LfrU «»3HRfl<6 0Hr«ifiT?aE»-r*fc. 

wm±<om\,*mm&7 is-umim < * a urn*, @ 



it. 5 0Hz©*^&iqaK 1 vsicg«$-f s >y 
#gfts/c46, 1 7L'-L k rtt«:c©7y yfttfrnu a 

[00 1 2] fcfc, ■2 0*AtT7UvA*4tiEr« 
^S=&iJi^-rSo (a) ~ (c) tt«]Ria»ft 

«<5ohz©js^, (d) ~ (f) itwmmmk&6 0Hz 

©*§£©IHT"&So 

[0013] mmm ! &8i& 5 0 h z ©^«. ( a > tt^ 
■r<fe -5 it 1 / 1 0 0 &TMimm&i#3Eto? s„ c© 

(b) tc^-rj:5tc, ->+v*H*flt 
©^StHfF^S) * 1 / 1 0 0&©Sftfig (E^ti2fg©«lJ 
T'fcStf, HB*fctt3fre«6»J:i/0 fcKj£T*„ £© 
*7fctK&r*£» HI 7-f>©SE*ajL^f 5>y 

(A1frSB1) *2 7-f>©M*aiL*'rS>y (A2 
fr6B2) tt, TJfcfeWtfH— BM*(C« 137^ 
>WT^7*>S?A*W«#H— £ft« 0 £©fc 

(c) tc^-tcfc^ic. mmm^ttiMt-mmtrj: 

[0 0 14] Sfc, «aUa3SK&6 0Hz©li^«, 5 0 
Hz©Jg^i^tC. *y 1/12 

mm (ns~4^) ict&^rso (e) m/i2o& 

©2fig©1/6 0&(Cf^LfcJt£$CTL?V3. C© 

Hic^-r^ait, mi 7-<>©ijc*ajL^-f cai 
*»6bi) <!:> H 2 7-r;/©i^{tiL* = (A26 s e 
B2) it. AMftmtfm—ttez* mmits M3^YVJ.X 

T«^-7-r>*TA*f7 l c»Jb^-<!:ftSo £<Dtctt>. W 

[0015] o$y, is+yz-mmttmmwHDmm. 
y y tKom^mm Lr^s^ttTSSo 

[0 0 16] ^-LT. Sl©<fc-5ft?tIEllSfe:»^T7 

1 5324^^$SlClBK*n/ct©3b^ -3 fee Z. ©Jl#^« 
^^:^5l^T^^^ WWR^T^riitiFnfeiWWl*©^ 7 -r - 

© L#lMfi<t tb^-T S C «h7\7 y y *©W«t%«Ui L> 
[00 17] 

[^7bW;*LJ;5<h-rsiiS] LfrLfttfe,, MfBfif 

5R©ji#^B7-ttJ.xT© (1) ~ (4) itmm-rzmm 

(1) il7-r-;UK<!:M7-i'-;UK<»:©S^<5:S/c 

K (*fct*7b-A) P«g©7yy73^tll-rss:<!:*i^ 
#ftt\ 

(2) Jl7-r-^H\!:M7-<-;UK<k©M^<!:S/c 
46, *6¥1*©i!i*ft £lc& y KflMt^OHS 



(4) 



2001-1 19708 



( 3 ) *aMrxft & 6 o Hz^Jt^-tc^-r § 

<t M7 «< -;u K£ ©^^t 3 c <b lc J; y * c <h 
f*T**&lA, ~©/cA6, 7«Jy:&«:L£fflj£LTL3: 

(4) 7'Jy«ttCE®fcttlcS'*'y*HMMr1/1 0 
0»Sfctt1/6 0iBMcKjrr*^ A*W«#**< 

35: o fc t&mmm^ u^u^fiSfo lt l s i\ 

[0 0 18] C©«fe"33a:IBWjS(C«*Ta:* 

nfctcDT-s y % e ic«fc y w#«^©*f 

-;u KrttcT38fltr 57 y v a«BttcttUi-r 3 

[0 0 19] £fc, *jgUa^# 6 0Hz©S§£{Cfg£?- 

57U-y *o«afl«Rri63a:7 y y *«us«*a«-r* 

[0 0 2 0] 7 1 ; yft(DttUE«A3lU frOA 

m*mw?z> c <fc©pnn&7 y y *^aj • mwmm&m 

[002 1] 

w\t. 7 ly—^tdty-f-jv ppmrnfecommmow 
-<-;u Fizteifzm-(DwwiiiLm<DmmMm(omni& 

E8W#^l9l31W«©ilWlgj|l*«IBaFJ&fb#aa) 

w^mommmm^mm^m lt7 y y 

7 y y 3btttf)«fr5 C&(C<fc »A »W*tcj3l,<»T<fe 5 0 
Hz33<fctf6 OHz©37 y y **WijtWMII«cfir3 C £tf rT 

[0 0 2 2] *«W©7 'J y • ttiE&BI** *#S 

PJ1©:? y y £;$aj^B«h> b5IB7 y y a&tii^B©tB7J 

M»T*«y»fl»*ftu*-r*7 u y aaiEMw^sH:* 

fHAfco C©«j*fcJ:»A »H«W)7yy*<0»iE** 

[0023] *$M1<07 y y a«U*3SW\ 7 U-Af 
U tt»7b-ix«/ttt7-f-/l/ ©«« 



tt#U:»LTs BUlB^SomS^^SCIB^fe© 2 ? 

fcHbssmmfi Lv ni5i»insjR«nsft^«T L77 y 

Tt>5 0Hz*J«fet?6 0HZO7U y»«a«<K«JBlcff^ 
[0 0 2 4] ##gPJl©7 y y attffl • aiE3K6«:> *fl 

b£©7 y y *«iai75»x : ^ai*tifc7 y y am&r*« 

<h «HHti£B4>2' t-y? -5$Jg© 

HMCfc'A »H«©7yy*(J!>»IE**8lU zJOAS* 
Km.&±i* < ft^fct »(c«HteSWf < £3:1*88 

[002 5] 

[f£iP3©&tt<D&flB] «"R *^^©HSfi©^teo^ 

[0 0 2 6] (Jg 1 ©HS6©fl2gS) *SPB©Slt 1 ©*SS 
©JK«g©7y y#&tb£lfiti. 7l/-^rt©»if§C 

^ife7b-A(cJ3itSPl-iii^B©7'i'vi<:*fU M 
IBl7'T>S©aS^=& 3 F^'fb-r5 3 F^b^|g<f:, M 

fB»is#j&© tu Tj^ffl t^Tiii#©»±^^ttaj r 

ffiUhgP^tcWLT, tuIBaS#fS©MlB1 ^-T>S©S 

^mfiLxy y y *©Wii«¥ysirs7 y y*?jifa 
[0 0 2 7] ■ i u % *&BMon i ©nss©^»©7 y 

y*maj^B©^ : &^-r7Py'7igT*«o £©7'J 
y*^ai^S«v a»^IS1<h, «g^©1©tii7J^A 

73*n^iBi5i#ia2 1. mn^m i ©ttiTj^cfctfiBis^ 
is 2 (DitiJitfAttnzvmib^m 3 i © 

m73#A73*ft*»ik»#ttlB#«4£, ffl*#g:1© 

4. ^s#m5, fe*tf7yy*ws#a5tt. /\-k 

P-7y-7. DSP> *fct4a>ea-^K«k*V7ha 

[0028] mM^mwm, iaa%*tiT^a^Mos 

T*^ift-r«^©TT^*tifct,©Ta&^o ae^is 
ia> 17 \s-i±om%fewm<Dmmm<nwm*^ 



(5) 



4#6B 2 0 0 1 - 1 1 9 7 0 8 



%tcl*^mtLfcfcMk%:S U Mni tsm?2>o Ltctfi 
Tx Wmw^CD 1 7 b-A^4 8 07<>7i)S?ftT 
l^S*I£-{Ctis i =1~4 8 0ICO^T\ SUM n l~S 
U M n 480^"5tff'3~So 

[0 0 2 9] E«#«2(4, a@#S1©aj7J*-^ 
K^tt>£&Snfc7U-.£v#IBirrSo ¥^#©3 
tt. S U M n i^ai*+l«JJ(Hfjlca»#fS 1 #SHi73* 
*U IB1t#S2lCfB1i*nTUfcSUM n -iii:, SUM 
n-2i<t. SUM n -3, i<hCDin»Sfc«¥^b^T^o C 
CT\ SUM n -i,h SUM n -2,is SUMn-3,ilt HI 

71/-^ f n-37U-A0g i >lzt3l,f%mm 
U^U*Jn*S:fctt¥*&ft:Lfcfc©-?*3o £©J§^ 

e«#s 2 imm^m i 3 7 u- lt 

CC?, SUM n -ii£u SUMn-2, i<fcs SUM 
n-3. i «t ^ilPSSfcli^-fb Lfeft** A V E n i <hlB3zE 
•T5o EEW*»S©3 7U-A#£<Dil]J(Sfc 

tt*P16rfb£So/i:jb\ 2 7 U-A#*l±?**ltffil\, 

[0030] «nhgp»«iaj#S4tt. mm&m-wmjj 

4 lis »»#Sl©a73^A73*tl«l!lPSgU7t. flPg 
g|57 0t±i73^A73*n§lB«g|58<!:. »Pga57©ffi7Jfe 
JctflBISSP 8 ©ai7Jtf A7J* nsStUtgP#»ajg|5 

[003 1] »P»gP7«, 71/-^®7 I J7*«»© 

Njg^07<>lcMLT»*#Si 0tli7:^fiP»-r 
5= t5i3Njiia^t7>^-i'>tcj;u*g^nsiii#0gi5» 
*»±aJ4M»J5effl^n v 9 tm^ In7 U-z*© j s 

i^o^p^otr^ix flp»#!S:<7>a}*jB 

- SUM n j«:TfS©^T-»^C<fc#T-#So 

B - SUM n j = SUM n k+SUMnk+1+ • ■ -+SUM 

nk+p-1 

[0 0 3 2] E14li, N=1 % j == 1 ©if -a-^ LTV 

§o 01 8ic^Lfcd;3iCs ytmoymMmimtfsoH 

z. 7U-AJgJ8#3 OHz©*!^^ Ntt1^53$ 
T©M»tt*t*o fLT, H4lcjj*LfcN=1<JD» 

j «1fr6 3t:?'©iif&fii:&£S„ £©,£?£, 7 
U-i*F»3©7 U y tlMftO N JSJdfcKD^-r V(C» LT« 
1 (DiHtS^m LfcUPSig^lis £©7 U- 

[0 0 3 3] IB1ta58tt, »PlfgP7©aj7j£gfc7U-/* 

»-^wiciB«cr« 0 n±gi5^ttaia59ii, aps^t- 

3W*nfcfllIWSjRB - SUMnj«t, IB1tgP8fr6M* 
aj^nfc 1 7U-Afi}©flPll*£J?IB - S UM n -lj<t©M 
L, ^Mm^tbWCfc L/c L*tMlTHiXT«DJl 



S„ M»Lfet£»J, B - SUM n j<!:B - SUM n -1jK 

r s c <t it <fc y , »jtv&£re&*«£T * £ t tfT* 

So 

[0034] ^s#is5t*. n±aj^ttai#©4tcci:y 

£B7J-?2&S S U M„i -t^iSKb^lS 3 0>tl]*j?&3 AVE 
ni^ffl^TSUMni/AVEni^StfJ-fSo 7y<y*> 
¥U£#© 6 l*|gJt#|$ 5 ©ffi7j£JS^T7 'J y #©#& 
**l3£f So ■ 6 (C7 U •> * 6 
"To C©7y'y*!pJ^#l9:6^ ^S*©5£Dai^A 
73#tlSDFT (Discrete Fourier Transform : ?$1![7 
-UifH) ¥©21,!:, ^-©aj7J£L*l,vfii$aiiLT7 

y y ^©w&ss-^-rs L#tMiiMs#®22<t^e»«^ 

[0 0 3 5] IH7 (a) ft»#m5 ©ifcTJT&S S 
UMni/A V Eni^^T^Lfc-^JTSSo 

«n*»^-rv»» T&=b5i?*y» SBMii^weiit© 

b^;k fi&to-ZS UMni/A VE n j^LTl^„ 
[0 0 3 6] 07 (b) «t % D F T^S:21©aS7J©— 0<J 
dCTs 4ftttf*JB&& «$fttt:JS&£fcm#©U 
^/U©±#3r«^LTlr>S„ ?-LT, 5 0Hz©JS;j£Du$ 
»*«ar*fc46»C, 5 0Hzffl©D F TfeMZfi^rct 
&<0m%L&U$tt lss<}ltfm$><D F 50-£35 U, 6 0 HzOJS 
aB*J*#*«tHT*fciMC. 6 OHzffl^D F T3W*fT 

[0 0 3 7] L*lMW03#K22?l;k D F TSP21<7>ttJ 
7Jlc5*LTx 4-3<0L*tMB» THso-ONs TH60-0N-> TH 
50-OFF* TH60-0FF : & ; ?i6IS^LTJJ<o CtlSOL*^ 
fSlCti, TH50-0N>TH50-0FFn TH60-0N>TH60-0FF©M^ 
WJirOo *0)L#LHi4:, WidSLfeS 0Hz©«aS» 
«»a<fetf6 0Hzfl!)JHiB««»t*Jt«U *©*/M8 
^tc«fe y > 7U y 3. 

[0 0 3 8] F 5 o<TH 5 o-OFF *0» F60< 

TH60-0FF© tZyVytjMLtmfeU a x F 60< F 50 
Fso>TH50-ON©«t# 5 0Hz©7 U ySS'J t 
/3XF50<F60 <TO, F60>TH60-0N©«t# 

6 o hz©7 y y * w y <bf uje l> ±tBi-x^©Ji^tt^B^ 
tfu^-rso 

[0039] ifB^^JJtSCttSSt^T. a t± 5 0 Hz©7 U 

«3wsh»t**o c*i6©fla»w:o'»t , ft , b i «fcy+»* 

*^I(ClSS*nT^S©7\ 5 0 Hz ($fcte6 0 Hz) 

©jaasswK^eoHz (*fct*5 0Hz) ©fflasatfii^j; 
y fc*i&K£**ifc«*«»«£ y A^L^aic, 5 o 

Hz (Sfctt 6 0 Hz) ©7yy*fl^*tWSLTt^C 
ilc^So cltitcj;^^ *ft¥f*©/^->'(c«fcS7U 

-^no>nfib^;u©xfb£ t 7 y ystwstfnssf- 



(6) &m 2 0 0 1 - 1 1 9 7 0 8 



[0 0 4 0] -5 te> *?§S!B©Jil 1 (DUKKDJ&Sglc 

<fcti«; :7u-z^©m^©i ^^©s^u^/i/^- 
aifu m^<omwc7 \y-u[z^-f^m-(ommm.(o 

ms9mmMcm^Tmmoy»±»»^nnb u mew 
aj5-n/c»ihgp»tc^ lt> me i ^-r >s©asiem 

^tul31 ^-<V#a>¥J^b»jR?llj«L, MEttllltJII 
*«aa»»«r LT7 y y »©****«£* 3©T\ »h 
*©JMlfl5(C£l v ?'e> 5 0 Hz, 6 0 Hz©? 'J y 

[0 04 1] ±E©*«©^tt?tt» 

*a ^ y y tuftftammiztt LT+wm^mM-em § i 

14, 8W#BW«*©¥*^b» R£3¥. ^xfyj-ytimm 
#8«»i«gis Lrc^^ycom^cMLT^m^n^o z. 

©£ r> izMmtZ C i ?\ E1f #3t 2 ©graiNX? * 

[0042] (.mKommomm) *mMom2<Dnm 
mmoy y y ^^aj^BTii, 8rn#is i 
©iii^u^usi ^o»ca»-r^«*5y^ 7i/- 

AF>g©7 y y 2ij8$MMSI£» Li^i§ESU:»irr3 J: -5 

ic*j«Lfc »»^i©»ir^©rts«w*iin© 

[0 0 4 3] 0814, *HRBc7)m2(D||J(i©^ffi(C*J^ 

Lit&*«-e«flM (ra, B§jgLfc2^Y>©s¥ 

»-T-PtLfe) ©£#&Hi!i©l^/U£flP3¥3: fctt^iS) 
fkLTt^c CCTIt 7U-AF*30^y yftflMWB 
^Lt^<k^H±^«^^P >y-7 <tP?^o f LT, ft 
n:7U-A© i «g©?Py?©£S&iIiJ!5©U'*/l/€- 

[0 0 4 4] 0914, *^(D^2CD*Sft(Dff$«|{C*5^ 

5c C£DHHCm-rJ:5lC, ¥«=rfb#^3l4, SUMnbi 

2KE1t£ftTVfcSUMn-1bi&« SUM n -2bi^^ S 
UMn-^bi^OJlPff^/ctt^teKb^do SU 
M n -1/bi> SUM n -2,bU SUM n -3<bit*> 09tCjjVr 
<fc5U:, CTl-CTtitn- 1 In-27l/- 
A, Sn-37b-ACD i #S©:7Py ^tcfett^iliiS? 

Ett#» 2 t4«rS#© 1 (D&tlZ: 3 7 U-A#g« LT 

CC1T\ SUM n -1bi<t, SUM n -2,bi<tv SU 
Mn-3, i-t^PSS/izti^-fkL/c^^A V E n i<tI3 



[0045] El 1 0 14, *&BR<Dm 2 ©*S(I©mgStCfc 
ttSfiPSgB 7 ©JlPlf >HH*ii0Jl-r 5/c4&©0-C s 25S„ UP 

r *H«SK*IrI©^p y -7 ICS* LTffiS^IS 1 ©tf37J 

tuiBNjsag^sis^iPi^py^icdcy^ 
m^£0&©SI5#£#±9^J5£fll:?p y vt.n&, 

$n7 U-A© j S@©»±gP^J^ffl^P y ^fcl^T 
JPS^t^^JfeKW^Py^S^m. 7l/-l;rt0 
7 y y *^©NJi^l^fS-r5H#SiS73iPl©^P 
y?m&qm£.-?Zt. »PS#IS©tB73B - SUMnbj 

i4te©5£-?«t z t tfT?5o 

B - SUM n bj = SUMnm+SUMnii)+1+ • • • +SU 
Mnm+q-1 

[0 0 4 61 01 014, N=1, j = 1 ©Jf£^LT 
Ml©SU(5©m88i:IWWi, jCiQIMSnWS 
0 Hz, 7 L/-LJHJfi#3 0Hz©i§£l<:l4, N14 1 fr6 3 
$7fl!«ftf4t*. fLTs HI 0lt^LfcN = 1© 
t§£, j » 1 fr6 3 *?©«*«* 4: *„ C©«fc3lt, 

7 u- af«3©7 y y aja^© n mmftoy^ -r xcst lt 
as#is 1 ©di7j£*ipif LfcSpgcemiix ^ ©7 u-a 

©aikia^ra-t**. 

[0 0 4 7] B1 1(4, *^©^2©SISfe©JfjailC*5 
tt^HlhgP^ttttigP 9 ©jffll«Bm-r %^»©B?ft 
S 0 »ik»^MittflS9» % fiPSgP7TiSS*nfclJPS^ 

- SUM n bj<^ EH»8^6tt*U*nfc1 7U 
-AKT©*D»eSB - SUMn-ibjt©*6»*«-»U 
*©«#*aMRje L/c L*tMiTIUi(T©«d(Cs ^©» 

[0 0 4 8] »ihgP»ttiligl59©¥iJ®IS*%|^»#®5 
^ASft*. I^»¥©5(4> »±95^tttiJ#©4lcd; 

©t±J73T&S S U Mnbi t s W3it&&3 ©ttttT?&3 A 
VEnbit^ffl^TSUMnbi/AVEnbi^StBfSo 
7 y y*WE«l 6 l4I^S#m 5 odtt«ffl^T7 y y 
*©««l*Wffi-r S. 7 y y *?J3£#« 6 ©ffifigfc Jitf 

tmitm 1 ©*fife©m«itPi«T-sso 

[0 0 4 9] *HW©«2©ltS6©m8l©7yy»«iaj 

fc«*tc*«T**o hi 2»c*sa»«?fflft7-f/u 

*©E5U©aW*jKTo CCT% (a) (4«fe7-f7b^ 
EJUTfey, (b) te&&7 JlstHD—mT&Z^-f-V 
-E5U©— ff*SLfc«b©T**o cnS©Btc^TJ; 
3lc, »«*?©H*»lc*ft€ , ftW**e7-r/l/*tf 

[0050] 012 (a) »C5?-r»fe7-r;l/*?(4, >> 
77CytM6Ye B3Rt*o3SStcE5U*tifc^ 
^«>*Mgfc»G£#1wrroXSteE?!l 
*tlfc7-f>t*\ 1 5-r>fP3£S(CE5«J*tiTt'» 
5= C©fe7-<;U^^ffltN/cfl^ : f©a7J©2^'f'> 



(7) 



#H 2001-1 19708 



Cy+Mg+Ye+G=2R+3G+2B=Y 

t&y, B««««#YtBiL:«#/M»6n*. £©s 

46, *wg©isu7 y y Riaitfc*,, 
[0051] 012 (b) icsvr^-r-fr-Eai© 

7 -r ;u* «Bi^fciMtJK?©tb7]© 2 ^o*j»itr * 

R+G+G+B=R+2G+B=Y 

mimic ifiiMt^^u < o fesnre nJHvt*j§tvB c 

46, nm<DM^y v y ftmih&v>!mtt3:z> 0 
[oo5 2] ^moym2<nmmmmv\t, y \s-u 
foay7 y y xi&tt&mm Li^mmmicmm u^/u^s 

EfR«tc»U MEWaftCSIIWSJi^JafbU HufB 
ftS^S^ffll N TiIi^©llltc$#^tttiJ L> MIBtttiiT*- 

LT7 V •>*©«**««**©■?* S1 1 ©JIS6©»IR 
£ J±tS LT> »jt»»WS^P y ^©-V-f X*/J%* < T 
5 C mtm?n y *T?lM:«£#qrtB 

<tsy, 7'jy*«a»fiEti«iRi±-r*o sfc, an©* 

[0053] (JS 3 ©HS6©ffJ}i!) 4&H©* 3 ©JlSS 
©fBtt©? y y fttttfjttff?tt« ftikfiftMAUS 9 «\ 
ftnffffi8©9t£©ttlinS££. PHHffil^ny* 

^©^/MWfcfrSMIB^P y 

So 

[0 0 5 4] H13tt« *fWl©*3©||«©»IR©7 
U y *7&fcBil§lc £l*$BjtflttttAtttt 9 ©«j«*^r 
7"P^B7»*. £©f*ltgP#ttttigP9ti, ansa* 7 
©U*fe<fetfflB«» 8 ©Wfctf A7J*ft**##«31 

j!##«3i©aa£*tffflira7©aa#A27S*i 



[0 0 5 5] «##«31W:* flPXgP7©5i£©J)P3«gl?l 
B - SUMnji, IB1t^8A^6SE*ai3-nfc1 7l/-i 
tt©flllllSjRB - SUMn-ijt©H»*ty. RfcH^fS 

32itai7j-rso i^*#S32ii, M##®3i©aj7j£jipii 
pts^Ms©^* 

I B-SUMnj-B- S UM n -ij |/B-SUM n j 

[0 0 5 6] L*CMM03^«33tt±eSC©*tf*»K 
3£*ftfc L*tHiTHJetT©»&» Sn7 b-A© j SS 
©»it*»«fi^Py^*llHh»»tW3t-r*. L#l/» 

tt&ra#ft33©3N£ttjR& nsf»#® 5 * enso 
5 as* # 7 y y ttm^m 6 ©ntta* i ©n 
tt©ra»fcm«T*3. 

[0 0 5 7] *98l)i©)|f3©£;Bt©&tt?& 317 U- 
Z*©B - SUMnjtl 7U-Abu©B - SUM n -1j<h© 

*tSi a S Bft#ffi^© U"(/l/& JUt ^> T *>»*©»/« 

[0 0 5 8] M6Jt^S32lCfi^T» JlPS957©{±5 

7J?**B - SUMnjTRSfirrSrtt>yK» EttW8© 
HJ7J?*SB - SUMn-ij?BttLTfclQtt&$ftJR#ff 
6tlSo 

[0 0 5 9] GfS4©Hfl6©H^) *»*3©IS4©*Sfc 
©JB»©7 'J y *tta(BW?tt, f»it8&tttUffi 9 (*, 

my a y *©»*©toiue»*¥^b-r* wfb#« 

<ts BulB3S?i©J)Da[^«!:MI3¥felfb#IS© 5 Fi£KbSeS 

t©»»*t*M»#«t, Bui3M»#m©M»iem^ 

[0 0 6 0] *^©M4©Hfife©mSS©7 
y y Attttt«B(c£^%»il:ffi^«itti»9 ©WdMr^r 
7Py*H?*5. C©»ihffl»«iaS9H:, »P»a57 
©ffl 73*5 cfetflBMSP 8 ©ffi7J*i«A7J*tlS3F%fb#l841 
<t, linirai7©tt7J*«fetPF^k#«41©ffl7J*«A73* 
tl««»#«42fc % »»#«42©a7JaS *tHB»»7 © 
tB7Jfl t A7J*tl*l»ll*S43t. R§*#«43©tii7JtfA 
7J5-nS L#tMS«ia¥S33<h*<ix.Tt^o 

[00 6 1] TJSfb^SWIH:. ftPSSP7©^ffi©»Pae 
SB - SUMnjt, IB«gP8^Sl7c^ad*+l/cK 2 7 
U-AIC©JPlfie*B - SUM n -1j, B -SUM n -2j« 
TJ^fbU »»#«42'sU73r*. ¥^Kb#©41©ai7J 
^•B - AVEnj«t-rS«t, 

B - AVE n j = (B - SUMnj + B - SUM n -lj + B - 
SUM n -2j)xi/3 



(8) 4fflB2 0 0 1 -1 1 9 7 0 8 



[0062] m^mmt. mm^7 om&omm-i&m 

B - SUMnjt. W-mt&mtDW-mt&mB - A V E n j 
tt> ^#S420tlJ7J^J!lPmg|57Oaj7JT^SU 

iMi*as^ig44'\a37jrSo i^P^is:<t)ffl7jf* 

I B - S UMnj-B - A V E n j l/B - SUM n j 

[0063] L^imm&m44te±ttt<Dm&¥&bn 
m^ntc L#iMinwT©*§^> jg n 7 u-z*© j #g 
<01IHfc»SH»JJ£7n y * «»jtffl»t«ffi-r 

^jias#S44©w^i®Mt4. nsw#fs 5 ic^*. ens, 
5 £ * tf 7 y v * wje^a 6 ©urn** i ©n 

[0 0 6 4] *ft£©m4©£tt©fl?tt?& S!7 b- 
ZxOlHlinSjRB - SUMnj.!:. >S*©7 1 — ZxCOJlPm^ 
SCf^fB - AVEnjt©»b«©ik*tHtU L# 
lMWfla*fT-3TV*©7\ I7l/-/*iMt§IS 

LTfc»fifi<«HhaJ»*ttaT?*, *■©«*> 5 OH 
z, 6 0Hz©7'J •y*«ffi»JSt.lRl±-r*. 

[0 0 6 5] ffiM^mmzlS^T, B - S UM n j 

?RMrr«m)»J(CB - AVEnjTKWLTfcBMtfcSb 

tHl=ffl!7'r;U^^F I R7^/U*TliJ$LT i fc|S]*«& 

[0 0 6 6] (Sg5©H8S©n?SI) *i&«E©SH 5 ©H«S 

©mtt©7 y y • ffliE^Ttis m i ~sr 4 ©n 

mcommoy y y ft tttumatu^st, <t atae? 

[0 0 6 7] H15tt. *«W!©JII5©*«©JKB©7 

a y70?S5o C©7 y y AttU • ttUE£W* % Jg<£ 

[0 0 6 8] £©*■*£■& MOSSHWMe?fc£© 
JS^#IS53<t, JM^^T^SftTfcWfcflW©^ 
/UttMPTS A G C«MS^«54fc» A G C 4NMK54© 

lE©-f*iBft#IS56<!:. A DJHft#«55©U2j:6*S7 U 

»*«a« 7 y y fttta#«5i <t, 7 y y ftt$tn# 

K51©7yy*«ma7Ji:. AD&ft¥&55©ttft£« 
fflL^Ts JMMW3©5/+y*-i»eiW»fl», i><fctf 
A G OMl9Jtt54A g cy*:/MWl**f&aw-*7 y 

y y ft*$tii#l851 <!:, 7 y y ft*liEMf9#&52& (c J: 
y „ 7 y y ft«W • »jEB«jfNft3teftTl/»*. 
[0 0 6 9] JMBniCSltT* a^#IS53ti. P^* 

ftmmmzmk?%ffi&o)T7?WM&*m.m u rami 
s, AGctiiti#®54«, «ar*AGcy-r>w»« 



*C«6o Ty-C >fl««»**U AftW$c«^© U^U* 
Wt5o AD«ft¥RS5tt % AGCJIHI#854&£tti 

ttn%Mg&^*TV*ii>9mm*icm&-?z>o 7 y 

y ft t$iii#fiS:51 it. m 1 7!jSJg 9 a>mgt<mttRm Lfc 

7 y y ti^ia^mtmm^mm^m lt& y , a omm 

#^5©ttft?fe3xS7£;URjMMi-9«JBl'>T7 U yft 
Stffl*fTdo 7yyftHKE1WfP#«52fcl\ 7'J yfttttU 
#«51©Ul;&£» ADfflft#gt55©a*t*ffltT, '7 
+ y * -3«BWaHl**f^J« LT«B#»56(cflttftr * 
£ <!: It. AGCfY >*!nMre«ftJft UAGCiili 

[0070] 7 y y ft *g iBH«33t52t*« H1 1 6 (OR* 

(1) *M£Amcmde=5CHcW%mj£.TZ> (X^y 
7S1->S2) „ J-XSL TIB (2) ~ (7) ©/U-Tft 

(2) qftflMt^fU^I/^qxfir^ Uf77S3) „ 

(3) vmm^U^tmodelz^Xs MWif'f>W& 

y*-*K*»jeT* U^y7S4) . 

(4) 7'Jy*«lWS**«lWr* (Xfy7S5) „ 

(5) 7yy7j^aie*«fey> 5 0Hz©?yyft#y© 

m-Slt. mode=5 0£I5B£-r3 Ufy7"S6-»S 
8) 0 

(6) 7yy2j£&a3ssm«fcy. 6 0Hz©7yyft<ry© 

mode= 6 0 IzWLfeTZ Ut77S6^S7^ 

S9) o 

(7) 7yy*ttttil6*J:y. 7yy*^L*StM*T 
99©*£l& nde«fiy«r« (7f77S6-*S7-*S 
1 0) 

[0071] &ic. AGcy-fv, fccfeo-^+y^-ii 

Jg©S^735£lcoi^TE1 1 7*«l^RI3T*. £©0 
© (a) t±3tfitCJESUfcAGCy^7©IS^fiI«^Lfc 
fc©?fty» (b) tt^SlCiSi:fc, mode= 5 0©^ 
©-> * y * -$&j£4>R£fl«CT Lfc t>©T*«„ 

* U^;H*»^©7 l cSl::ib^J-r Sfc«>, v+y^ -3 
JS. AGC^WTSCilCcfcy, ftBtfgftLT^W! 

[0 0 7 2] S"T, TtmlCfSLT. AGCf-fV5@1 
7 (a) ©^dlciiJiPT^o M I NBAGCf 

-< >©ix y f§3&H©*'JMr?$ y , max 

[0073] JWfl^ftLMfd, 5/ -V y ^ -5SJgt*7 U 

(c©j§^i*3ohz) tytmcommmim. 

(C©«^tt5 0Hz) &(ClKCTd(S«. 7yy*©» 

* uft^«ta^-7 * y ^ -ajBs -rftt>-B«3WHaH» 

©^ig7^07U-^jS;«i5cJ-XT©« i 6.iiL^SJgT : ^ 
^3/1 0 0fJ>t-T«o 

[0 0 7 4] fcSKOftT* AGCfO 

SSS^Emi^, Ml N^-tofcS. -7-vy*-a! 



(9) *tH 2001-1 19708 



(2/1 oom Kis;rr3„ mmi^ AGcfu»*M 

1 Nic*fu is j r'y$-m&<Dmibmo>}tm(o®.®.T°& 

3 3/2<ggfb*-tf3o Z.<D&. o lc N v-^-y^-ilJgi: 
AGC^-<>t^»j$ijSp-r§c:<!:T\ ->+y*-i$fi 

[0 0 7 5] ^a^+^#<^t>s ->*y*-5tjg# 
7V ytxD^L^m^m^mm. (5 oHz©ii^ic« 

1/1 0 0?J>) tKV. frOAGC^'fVtfM I NICE: 

<o coit, AGcyottMi Ntcm^-r^o z© 

[0 0 7 6] 1/10 OWttftXJUtom (ffilAHT 1 / 

2 5 0fc!>) iHSSlC&SL&l^?^ tXr 

[0 0 7 7] J-X±l*. «;^JH*iit^5 0HzCDJi^-> + 
y •? -SUT^ o fc*>\ *3Km»fttf 6 0 HzcDH^fc PI 

«c, ssraamafiftfe rftfe-si/i 2o», 2 
/12 0», 3/1209, • • • (cfB3e-rn(fj:t\ 

[0 0 7 8] 0 1 5 7ttAG Clii|iI#IS54«7'^- 

P-7^ffl-^£0U^/U^iJSPLTt^*\ iHI 50AG 
C i«i#«54tetta.T. A D £&#S:55©*£® K 5 s -r 5> 
^MG C4IH¥ft«RM\ 7*-<5>*/l/Wtcy<f >M» 

[0079] lC#fgBJ3cDjg 5 C0*)5{i©ff$Sltt cfc 

rat, mi~^4©*j(i(DmsiT^Lfc> sohz, 60 

Hz<D7U y££i|«Jga<&aiT ! 1*37 y y 2jfct!iig»& 

ffli^Titaj*nfc7 y y Ajuwfcflwu'* 
<t#©y^v£fty$p-f szticj; y> *fjg©s^7 y y 

[0080] mm&nmwm-eit. *m&& 

<D7 ls-l±*^&T¥-mkLT*>mm<D®)MkftmZft 

So 

[008 1] 

awaits £ tic* y> *¥f*<D»*&£teJ:3IMI 
b^;l/©gft#55 -o ItmST*** MO S S!flHfeX?&B 



[0 0 8 2] £/c, *^©7yyft&ffl -lfIE§l»fc 

s6T«a*n/i:7 y y ^JS;Sis«t> atjbj}^!^ u^/u 
<t ut^ nme««£isr sis^st?©^ + y * - 

0Hz, 6 0HzpnSr<D7y*yA«SHi¥!lB!lU 7'Jyaif 

y, ws^a-^fciw^^u^i/^i^p^^-f^jg^t- 

[m®©S5*&8JB;§] 

[a 1 ] *szw<dm 1 ©naswmig©:? y y ftttti&s 
[i2] mi ic*jtt58is#m<osie*ittwrsfc46© 

His 

[03] in 1 tct3tt-zwm&fst<Dmm*wmTztctb 

©Ek 

[Ei4] mi icfettsijpsgpogis^^-rs/cfeo 
m> 

[@5] m 1 icfe^santgp^aajgpo^ffia^ui^ 
-rsfcA&©nk 

[m6] m 1 iztsvzy y y *fys#«©*/8«!i*^-r 
hu 

[m7] m 1 tca3W-«IB«#«fcJ:tf D F T#!S:<Di±S7J 

©— «*is-r el 

[m 8 ] *mmm 2 a^ssomffi©? y <y *^tB^M 
tc*>itsffi^©<D»^i}iB^-rsfci6©m. 

[m 9 ] *^0^©m 2 osDsgoH^©7 y y *^a^s 
ic*jtts¥*D<b#®©5H»«-SiP^t-sfca6©m, 

[mi 0] *^<D^2©ii]5gomsgcD7y-y7j#iffl^ 

BlCj5^SlJDmgR(D«»^I«0^-rSfci6©m. 

[m 1 1 ] *^©^2 o*ss©^©7 y y *^it±i^ 
m. 

[mi2] *&w(on 2 ommommoyy y -y t>&&gi 

[mi 3] ^BMcofssommmmoyy^yti^tii^ 
[01 4] *^w<7>ig4©iisfi©msi(D7yy*«as^ 
[015] *iifl^©m 5 <Dnm<Dmm<D7 y *«itts • 
[016] 014 tcj5its 7 y y *aiEftiJiBi#i2©jais 

[017] 014 tcfclt^^ y y *SIE«iJ®#|g<Da# 

«-S4B^-r§fca6©m, 

[m 1 8 ] mauaaoft^ 5 0 hz<d^<d, 7 y y *©fg 
^s^ittB^-rs/ttoom, 

[119] «iiMl;jeife^6 0Hz<DJS^©, 7'Jy*<D« 



(10) 



mm 2 0 0 1 - 1 1 9 7 0 8 



[Ei2o] y v vttffiiErzwj&zmm-tztzisbcnm 

1 mm^m 

2 IB11#IS 

3 w-mt^m 

5, 32, 43 &M^m 
6 



7 flnggp 

8 121135 

9 «Utg|5#«iaigB 
21 D F 

22, 33, 44 Lt*iMitJ!a:il3MS: 

31, 42 Mttm 

41 ^F±§fb#© 

51 7"J>y*«lltS#S 

52 7'J-y*«iE§iJSP#IS 
53 



[01] 



[02] 



SUMn,l 



mm 




SUM... I 







^ 3 






r AVEn 








-> 










f> 




— > 


f 







AVEn, 



^ 7 




^ 8 




















-> 








r 




^ 








SUMn.i 



B-SUMn,i 



4 f#itS&#fcffi¥J& 



[03] 



^SUMn-3.i 
>SUMn-Z,i 
*SUMn-1,i 



n -3 




B-S UMn,j 



AV/ir ■ SUMn-1,H-SUMn-Z,H-SUMn-3,i 
AVEn,i= 1 1 

3 



[05] 



[06] 




^ ^ B-SUMn-i, 



B-SUMnJ 




I B-SUMn,j-B-SUMn-l.j | ^TH 

\ 



(11) 



if#Bi 2 0 0 1 -1 1 9 7 0 8 



[H7] 



[08] 



<a> 



TH-so-on 

TH-60-ON 



F60 



-TH-50-OFF 
- TH-60-0FF 



50Hz 60Hz m&& 



[09] 




AVE M = ^ M " - 'k'+SUM n -2,bi+SUMn-3 ,bi 
3 




SUM n ,bi 



[HI 0] 



B-SUMn,j 



[mi 3] 



32 





> 




> 







B-SUM n,bj 




33 



TH 



11 1] 



II 2] 




^ B-S UMn.bj 



| B-SUM n ,t>j— B-SUM n-i ,bj | £TH 



fcy~ 


Ye N |j'Cy" 


Ye; 
=4 






_ G J 


cy 


Ye|cy 


Ye 


G 


Mg| G 


Mg 



(a) *fe:?*;U*e5»J 



(Cy+Mg) + <Ye+G> + - 
-2R + 3G + 2Bt;Y+- 



j R 


'v 

G ) 


j R 


G S 
i 




i 


.. B J 




b; 




R 


G 


R 


g 




G 


8 


G 


8 





2 

(R+G+G+B) +- 
*R + 2G+B*?Y+ • 



(a) !Rfe7-f Jl^ en 



(12) 
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11 4] 



B-SUMnJ 



41 

_^ 



AZ 

1 



43 



J4_ 



TH 



11 5] 



J. 



53 



56 



54 



55 







AGC 




AD&* 








> 













AGCXAO 



Z 



51 



52 

"7 
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(54) FLICKER DETECTION AND CORRECTION DEVICEAND FUCKER 
DETECTION AND CORRECTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately detect flicker even when a luminance 
level of a video signal is changed due to a motion of an object. 
SOLUTION: The flicker detection and correction device is provided with an 
integration means 1 that integrates a pixel level of a video signal for each linean 
averaging means 3 that averages the outputs of the integration means 1 with 
respect to lines at the same picture position in frames or fieldsa still part extract 
means 4 that extracts a still part of the picture by using the output of the 
integration means 1a division means 5 that divides the integration result for each 
line by the integration means 1 by an averaging result for each line by the 
averaging means 3and a flicker discrimination means 6 that applies frequency 
analysis of the result of division by the division means 5 to discriminate the flicker. 



CLAIMS 



[Claim(s)] 

[Claim 1]A flicker sensing device comprising: 

An integration means which integrates a pixel level for every predetermined field in 
a frame or the field. 

An equalization means to equalize an integrated result for said every field of the 
same image position in a multiple frame or the field. 



A stationary part extraction means to extract a stationary part of a picture using 
an output of said integration means. 

A division means which is an equalization result for said every field of said 
equalization meansand does division of the integrated result for said every field of 
said integration means to a stationary part extracted by said stationary part 
extraction meansand a flicker judging means which conducts frequency analysis of 
the divided result of said division meansand judges existence of a flicker. 

[Claim 2]The flicker sensing device according to claim 1 in which said 
predetermined field is one line. 

[Claim 3]The flicker sensing device according to claim 1 which is a field where said 
predetermined field has almost equal frame or flicker ingredient in the field. 
[Claim 4]A flicker sensing device comprising of claim 1 thru/or 3 given in any 1 
paragraph: 

An adder unit which adds an integrated result for said every field to a stationary 

part decision block which consists of two or more fields of a picture perpendicular 

direction corresponding to an integral multiple of a beat cycle of a flicker in a 

frame or the field in said stationary part extraction means. 

An added result of said adder unit in a present frame or the field. 

A stationary part extraction part which judges whether said block is a stationary 

part based on variation with said added result of an identical image position in a 

past frame or the field. 

[Claim 5]The flicker sensing device comprising according to claim 4: 

An added result of the present [ extraction part / said / stationary part ] of said 

adder unit. 

A difference means to take difference with an added result of the past of a 
stationary part decision block of an identical image position. 
A division means which does division of the output of said difference means by 
said present added result or the past added result. 

A threshold processing means to judge whether said block is a stationary part 
from size relation of said divided result and a predetermined threshold. 

[Claim 6]The flicker sensing device comprising according to claim 4: 

An added result of the present [ extraction part / said / stationary part ] of said 

adder unit. 

An equalization means to equalize an added result of the past of a stationary part 
decision block of an identical image position. 

A difference means to take difference of said present added result and an 
equalization result of said equalization means. 

A division means which does division of the difference result of said difference 
means by an equalization result or said present added result of said equalization 
meansand a threshold processing means to judge whether said block is a 
stationary part from size relation of said divided result and a predetermined 



threshold. 



[Claim 7] Flicker detection and a compensator characterized by comprising the 
following 

A flicker sensing device of claim 1 thru/or 6 given in any 1 paragraph. 
A flicker correction control means which creates a control signal which controls 
shutter speed of an imaging means which generates a video signal based on an 
output of said flicker sensing deviceand a control signal which controls a gain of 
said video signal. 

[Claim 8]A pixel level for every predetermined field in a frame or the field is 
integratedEqualize an integrated result for said every field of the same image 
position in a multiple frame or the fieldextract a stationary part of a picture using 
said integrated resultand said extracted stationary part is receivedA flicker flicker 
detecting method which is an equalization result for said every fielddoes division of 
the integrated result for said every fieldconducts frequency analysis of said 
divided resultand judges existence of a flicker. 

[Claim 9]The flicker detecting method according to claim 8 in which said 
predetermined field is one line. 

[Claim 10]The flicker detecting method according to claim 8 which is a field where 
said predetermined field has almost equal frame or flicker ingredient in the field. 
[Claim 1 1]An integrated result for said every field is added to a stationary part 
decision block which consists of two or more fields of a picture perpendicular 
direction corresponding to an integral multiple of a beat cycle of a flicker in a 
frame or the fteldBy judging whether said block is a stationary part based on 
variation of said added result in a present frame or the fieldand said added result 
of an identical image position in a past frame or the fieldA flicker detecting method 
of claim 8 thru/or 3 which extracts a stationary part given in any 10 paragraph. 
[Claim 12]Difference of said present added result and an added result of the past 
of a stationary part decision block of an identical image position is takenThe flicker 
detecting method according to claim 1 1 which does division of said difference 
result by said present added result or the past added resultand judges whether 
said block is a stationary part from size relation of said divided result and a 
predetermined threshold. 

[Claim 13]The present added result of said adder unit and an added result of the 
past of a stationary part decision block of an identical image position are 
equalizedThe flicker detecting method according to claim 1 1 which takes 
difference of said present added result and said equalization resultdoes division of 
said difference result by said equalization result or said present added resultand 
judges whether said block is a stationary part from size relation of said divided 
result and a predetermined threshold. 

[Claim 14]Flicker detection and a correcting method which performs control of 
shutter speed of an imaging device which generates a video signaland control of a 
level of said video signal based on flicker frequency detected with a flicker 



detecting method of claim 8 thru/or 13 given in any 1 paragraph. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the flicker detection and the 
compensator which made it possible to detect and amend the flicker generated on 
the image picturized under the illumination light to which a luminosity is changed 
with power supply frequency using the image sensor of a XY addressing scheme 
like an MOS type pickup device. 
[0002] 

[Description of the Prior Art]Firstthe principle which said flicker generates is 
explained using drawing 18 - drawing 1 9 . 

[0003] Drawing 18 is a figure for explaining the generating principle of a flicker in 
case power supply frequency is 50 Hz. 

[0004]Since that illumination light becomes the brightest when the amplitude of 
power supply current becomes the largest when a fluorescent lamp etc. are turned 
on by the AC power supply whose frequency as shown in (a) of this figure is 50 
Hzas shown in (b)light volume is changed by one (here 100 Hz) twice the 
frequency of power supply frequency. 

[0005]Thusaccumulation timing and an image sensor output when a luminosity 
picturizes by the MOS type pickup device of accumulation for I / 30 seconds 
under the fluorescent lamp changed periodically are shown in (c) and (d). In this 
caseas shown in (c)it becomes an output signal whose value which integrated with 
the incident light quantity from the reading point A1 to B1 is the 1st line of an 
image sensor. Similarly the integration of the incident light quantity from the 
reading point A2 to B-2 serves as an output signal which is the 2nd lineand result 
same to a last line is brought below. 

[0006]Since change as shown in an image sensor output at (d) appears 
corresponding to the entering light volume at this time and it becomes change of a 
luminance level on a screenit is recognized as a flicker. Since the phase of the 
luminosity of lighting gathers in 3 frame periods when a frame period is 30 Hzit 
becomes change of the luminance level for every 3 frame periods. 
Furthermoresince accumulation timing differs for every line as shown in (b)in the 
case of an MOS type pickup devicethis flicker will appear in one frameand it will be 
recognized as a black striped pattern on a screenand it causes image quality 
deterioration. 

[0007] Drawing 19 is a figure for explaining the generating principle of a flicker in 
case power supply frequency is 60 Hz. 

[0008]As shown in (a) of this figurewhen a fluorescent lamp etc. are turned on by 
the AC power supply whose frequency is 60 Hzas shown in (b)light volume is 
changed by one (in this easel 20 Hz) twice the frequency of power supply 



frequency like the case of 50 Hz. 

[0009]Thuswhen it picturizes by the MOS type pickup device of accumulation for 1 
/ [ lower ** of the fluorescent lamp changed the cycle whose luminosity is 120 
Hzand ] 50 secondsit becomes an output signal whose value which read as shown 
in (c)and integrated with the incident light quantity from the point A1 to B1 is the 
1st line of an image sensor. Similarly the integration of the incident light quantity 
from the reading point A2 to B-2 serves as an output signal which is the 2nd 
lineand result same to a last line is brought below. 

[0010]Since change as shown in an image sensor output at (d) appears 
corresponding to the entering light volume at this time and it becomes change of a 
luminance level on a screenit is recognized as a flicker. 

[001 1]Since a frame period is an integral multiple of a light volume fluctuation 
period when power supply frequency is 60 Hzchange of the luminance level for 
every [ which is generated in the case of 50 Hz ] frame is not generated. 
Howeverif power supply frequency is changed near 60 Hzthe black striped pattern 
on a screen will seem to move for every frameand will cause image quality 
deterioration. Furthermoresince accumulation timing differs for every line like the 
case of 50 Hzin the case of an MOS type pickup devicethis flicker will appear in 
one frameand it will be recognized as a black striped pattern on a screenand it 
causes image quality deterioration. 

[0012]Nextthe principle which amends a flicker using drawing 20 is explained. 
Herewhen power supply frequency is 50 Hz(d) - (f) of (a) - (c) is a figure in case 
power supply frequency is 60 Hz. 

[0013]When power supply frequency is 50 Hzas shown in (a)the luminosity of 
lighting is changed in 1 / 100 seconds. At this timeas shown in (b)shutter speed 
(storage time of an image sensor) is set as the integral multiple for 1/100 
seconds (although a graphic display is a twice as many example as thisl time or 3 
times may be sufficient). If it sets up in this waythe read timing (from A1 to B1) of 
the 1st line and the read timing (from A2 to B-2) of the 2nd line will become the 
same [ incident light quantity ]. Similarlyincident light quantity becomes the same 
to the 3rd line or less last line. For this reasonas shown in (c)an image sensor 
output becomes a fixed quantity and a flicker is not generated. 
[0014]When power supply frequency is 60 Hzshutter speed is set as the integral 
multiple for 1/120 seconds (1 time - 4 times) like the case of 50 Hz. (e) shows 
the case where it is set as 1 twice as many as this / 60 seconds (1/120 
seconds). As shown in this figurethe read timing (from A1 to B1) of the 1st line 
and the read timing (from A2 to B-2) of the 2nd line become the same [ incident 
light quantity ]. Similarlyincident light quantity becomes the same to the 3rd line or 
less last line. For this reasonan image sensor output becomes a fixed quantity and 
a flicker is not generated. 

[001 5]That isgenerating of a flicker is oppressed by being an integral multiple of a 
powerline period and setting up shutter speed within a frame period. 
[001 6]And as an imaging device which amends a flicker based on such an 
amendment principlethere were some which were indicatedfor example to JP8- 



15324B. In this imaging deviceit has the composition which detects the existence 
of a flicker and changes shutter speed according to the existence of the detected 
flicker by comparing with a predetermined threshold the difference value of the 
integral value of the present field of a video signal and the integral value of a 
previous field which were generated with the image sensor. 
[0017] 

[Problem(s) to be Solved by the Invention] Howeverin said conventional imaging 
devicethere was a problem indicated to the following (1) - (4). 

(1) Since the difference of the present field and a previous field is takenthe flicker 
in the field (or frame) generated when an MOS type pickup device is used is 
undetectable. 

(2) Since the difference of the present field and a previous field is takenwhen the 
luminance level of a video signal has change by motion of a photographic subject 
etc.there is a possibility of judging it accidentally to be a flickerand a flicker cannot 
be detected correctly. 

(3) Since there is almost no change for every fieldthe flicker generated when 
power supply frequency is 60 Hz is undetectable by taking the difference of the 
present field and a previous field. For this reasonit will judge with having no flicker. 

(4) If shutter speed is set as 1 / 100 secondsor 60 1 /seconds for flicker 
correctionwhen incident light quantity becomes largea video signal level will be 
saturatedand an image will not be displayed. 

[0018]This invention is made in view of such a problemand is a thing. 
The purpose is to provide the flicker sensing device which can detect correctly 
the flicker generated in a frame or the fieldeven when the luminance level of a 
video signal has change by ****. 

[0019]It aims at providing the flicker sensing device which can detect the flicker 
generated when power supply frequency is 60 Hz. 

[0020]Amendment of a flicker is realized and it aims at providing possible flicker 
detection and compensator of avoiding the state where an image is no longer 
displayed when incident light quantity becomes large. 
[0021] 

[Means for Solving the Problem]A flicker sensing device of this invention is 
provided with the following. 

An integration means which integrates a pixel level for every predetermined field in 
a frame or the field. 

An equalization means to equalize an integrated result for said every field of the 
same image position in a multiple frame or the field. 

A stationary part extraction means to extract a stationary part of a picture using 
an output of said integration means. 

A division means which is an equalization result for said every field of said 
equalization meansand does division of the integrated result for said every field of 
said integration means to a stationary part extracted by said stationary part 
extraction meansand a flicker judging means which conducts frequency analysis of 



the divided result of said division meansand judges existence of a flicker. 

It enables flicker detection (50 Hz and 60 Hz) to carry out with high precision also 

in video by performing flicker detection by this composition using picture 

information of a stationary part also to a picture with a motion. 

[0022]Flicker detection and a compensator of this invention are provided with the 

following. 

A flicker sensing device of this invention. 

A flicker correction control means which creates a control signal which controls 
shutter speed of an imaging means which generates a video signal based on an 
output of said flicker sensing deviceand a control signal which controls a gain of 
said video signal. 

When amendment of a flicker of video is realized and incident light quantity 
becomes large by this compositionthe state where an image is no longer displayed 
can be avoided. 

[0023]A flicker detecting method of this invention integrates a pixel level for every 
predetermined field in a frame or the fieldEqualize an integrated result for said 
every field of the same image position in a multiple frame or the fieldextract a 
stationary part of a picture using said integrated resultand said extracted 
stationary part is receivedlt is an equalization result for said every fielddivision of 
the integrated result for said every field is donefrequency analysis of said divided 
result is conductedand existence of a flicker is judged. This composition enables 
flicker detection (50 Hz and 60 Hz) to carry out with high precision also in video. 
[0024]Flicker detection and a correcting method of this invention perform control 
of shutter speed of an imaging device which generates a video signaland control of 
a level of said video signal based on flicker frequency detected with a flicker 
detecting method of this invention. When amendment of a flicker of video is 
realized and incident light quantity becomes large by this compositionthe state 
where an image is no longer displayed can be avoided. 
[0025] 

[Embodiment of the Invention] Hereafteran embodiment of the invention is 
described using a drawing. Although this invention is applicable to either a frame 
process or field treatmentthe following explanation indicates the case of a frame 
process. 

[0026](A 1st embodiment) The flicker sensing device of a 1st embodiment of this 
invention is provided with the following. 

The integration means which integrates the pixel level of the video signal in a 
frame for every line. 

An equalization means to equalize the integrated result in said every line to the 
line of the identical image position in the past multiple frame. 
A stationary part extraction means to extract the stationary part of a picture 
using the output of said integration means. 

The division means which is an equalization result in said every line of said 
equalization meansand does division of the integrated result in said every line of 
said integration means to the stationary part extracted by said stationary part 



extraction meansand the flicker judging means which conducts frequency analysis 
of the divided result of said division meansand judges the existence of a flicker. 

[0027] Drawing 1 is a block diagram showing the composition of the flicker sensing 
device of a 1st embodiment of this invention. The memory measure 2 as which the 
output of the integration means 1 and the integration means 1 is inputted into this 
flicker sensing deviceAn equalization means 3 by which the output of the 
integration means 1 and the output of the memory measure 2 are inputtedlt 
comprises the stationary part extraction means 4 by which the output of the 
integration means 1 is inputtedthe division means 5 as which the output of the 
integration means 1the output of the equalization means 3and the output of the 
stationary part extraction means 4 are inputtedand the flicker judging means 6 as 
which the output of the division means 5 is inputted. Herethe integration means 
1the equalization means 3the stationary part extraction means 4the division 
means Sand the flicker judging means 5 may be realized using any of the soft 
processing by hard logicDSPor a computer. 

[0028]The video signal of the effective scan period picturized by the MOS type 
pickup device which is not illustrated is inputted into the integration means 1. This 
video signal is generated under the light source in which a luminosity is changed at 
50 Hz or 60 Hz. The integration means 1 adds or equalizes the pixel of the video 
signal of the effective scan period of one frame for every line. As shown in drawing 
2the result of having added or equalized the pixel level of the i-th line of the n-th 
frame for every line is described to be SUM ni . Thereforewhen one frame of a video 
signal comprises 480 linesSUM n1 - SUM n480 are calculated about i= 1-480. 
[0029]The memory measure 2 is memorized by the frame which was able to define 
the output of the integration means 1 beforehand temporarily. The equalization 
means 3 is outputted from the integration means 1 before computing SUM ni and it 
performs addition or equalization with SUM^ memorized by the memory measure 
2SUM n _ 2i and SUM n _ 3 and HereSUM^SUM^SUM^and { add or equalize the pixel 
level in the i— th line of the n-1st framethe n~2nd frameand the n~3rd 
framerespectivelyas shown in drawing 3 . In this casethe memory measure 2 is 
accumulating the output of the integration means 1 by three frames. Herethe 
result of having added or equalized SUM^SUM^ and ;and SUM n _ 3 and } is 
described to be AVE nl . What is necessary is just to be above by two 
framesalthough addition or equalization with three past frames was performed here. 
[0030]The stationary part extraction means 4 extracts the stationary part of a 
picture using the output of the integration means 1. The stationary part extraction 
means 4 is provided with the following. 

The adder unit 7 into which the output of the integration means 1 is inputted. 
The storage parts store 8 into which the output of the adder unit 7 is inputted. 
The stationary part extraction part 9 into which the output of the adder unit 7 and 
the output of the storage parts store 8 are inputted. 



[0031]The adder unit 7 adds the output of the integration means 1 to the line for 



N cycle of the flicker ingredient in a frame. The portion of the picture constituted 
by the line for said N cycle is called the block for a stationary part judging. If the 
line number for N cycle of the flicker ingredient in k and a frame is made into p 
lineoutput B-SUM^ of an adding means can express with the following formula the 
line number of the head which serves as a candidate for addition in the n-th-frame 
block [ j-th ] for a stationary part judging. 

B-SUM nj =SUM nk +SUM nk+1 + ... +SUM^ r , 1 [0032] Drawing 4 shows the case of N= 1 
and j= 1. As shown in drawing 1 8 when the power supply frequency of a light 
source is 50 Hz and a frame period is 30 HzN takes the integral values from 1 to 3. 
And in the case of N= 1 shown in drawing 4j takes the integral values from 1 to 3. 
Thusthe added result which added the output of the integration means 1 to the 
line for N cycle of the flicker ingredient in a frame becomes the same [ the 
variable component of the luminance level by the periodic change of the luminosity 
of a light source ] about every frame. 

[0033]The storage parts store 8 memorizes the output of the adder unit 7 
temporarily by several frames. Added result B-SUM nj which calculated the 
stationary part extraction part 9 by the adder unit 7Difference with added result 
B-SUM^j before [ one ] being read from the storage parts store 8 is 
calculatedand when the value is below the threshold TH set up beforehandthe 
block for a stationary part judging is judged to be a stationary part. Since the 
variable component of the luminance level by the periodic change of the luminosity 
of a light source becomes the same in B-SUM nj and B-SUM^y as mentioned 
abovea difference result is equivalent to a changed part of a photographic subject. 
Thereforeit can be judged by comparing the difference result with the threshold 
TH whether it is a stationary part. 

[0034]The division means 5 computes SUM ni /AVE nj using SUM ni which is an output 
of the integration means land AVE ni which is the outputs of the equalization 
means 3 to the block judged by the stationary part extraction means 4 to be a 
stationary part. The flicker judging means 6 judges the existence of a flicker using 
the output of the division means 5. The example of composition of the flicker 
judging means 6 is shown in drawing 6 . This flicker judging means 6 comprises the 
DFT (Discrete Fourier Transform: discrete Fourier transform) means 21 by which 
the output of the division means 5 is inputtedand the threshold processing means 
22 to carry out threshold processing of that outputand to judge the existence of a 
flicker. 

[0035] Drawing 7 (a) is an example which showed SUM n /AVE ni which is an output 
of the division means 5 by the waveform. Herea horizontal axis is a line 
numberi.e.iand the vertical axis shows the level of the divided resulti.e.SUM ni /AVE ni . 
[0036] Drawing 7 (b) is an example of the output of the DFT means 21. Hereas for 
the horizontal axisfrequency and a vertical axis show the size of the level of a 
frequency component. And a frequency component level in order to detect a 50- 
Hz frequency componentwhen the DFT operation for 50Hz is performed is F 50 in a 
figureand in order to detect a 60-Hz frequency componenta frequency component 
level when the DFT operation for 60Hz is performed is F 60 in a figure. 



[0037]In the threshold processing means 22four thresholdsTH 50 _ ON TH 60 _ ON TH 50 _ 
0FF and TH 60 _ 0FF are beforehand set up to the output of the DFT section 21. The 
relation of TH 50 _ ON >TH 50 _ OFF and TH 60 _ ON >TH 60 _ 0FF is realized in these thresholds. The 
threshold is compared with the 50 Hz frequency component and the 60-Hz 
frequency component which were mentioned aboveand the existence of a flicker is 
judged with the size relation. 

[0038] Namelyit judges with having no flicker at the time of F 50 <TH 50 _ OFF and 
F 60 <TH 60 _ 0FF It judges with those [ 50-Hz ] with a flicker at the time of alphaxF 60 <F 50 
and F 50 > TH 50 . ON judges with those [ 60-Hz ] with a flicker at the time of 
betaxF 50 <F 60 and F 60 > TH 60 _ ON and judges with it being unknown in other than the 
above. 

[0039]In the above-mentioned judgment typealpha is 50 Hz in weighting factor for 
flicker detectionand beta is 60 Hz in weighting factor for flicker detection. Since 
each of these coefficients is set as the sufficiently bigger value than 1When a 50 
Hz (or 60 Hz) frequency component is larger than the weighting-factor twice 
beforehand set up rather than a 60 Hz (or 50 Hz) frequency componentit will have 
judged with there being a 50 Hz (or 60 Hz) flicker. A possibility that change of the 
luminance level in the frame by the pattern of a photographic subject may be 
judged by this to be a flicker is reduced. 

[0040]Thusaccording to a 1st embodiment of this inventionthe pixel level in 
predetermined every line in a frame is integratedEqualize the integrated result in 
said every line to the line of the same image position in the past multiple 
frameextract the stationary part of a picture using said integrated resultand said 
extracted stationary part is receivedSince are an equalization result in said every 
linedivision of the integrated result in said every line is donefrequency analysis of 
said divided result is conducted and the existence of a flicker is judgedat the time 
of the image pick-up of videoflicker detection (50 Hz and 60 Hz) can be performed 
with high precision. 

[0041 ]In the above-mentioned embodimentalthough it has integrated about the full 
line in a frame in the integration means lit may integrate to the line thinned out 
and carried out at the interval short enough to the cycle of a flicker ingredient. In 
this caseit processes to the signal of the line which also thinned out and carried 
out the equalizationthe divisionand the flicker detection means after an integration 
means. With constituting in this waythe capacity of the memory measure 2 is 
reducible. The same effect is acquired even if it constitutes the equalization 
means 3 from not only averaging but a recursive filteror a FIR filter. 
[0042](A 2nd embodiment) Instead of the integration means 1 integrating the pixel 
level of a video signal for every lineit constituted from a flicker sensing device of a 
2nd embodiment of this invention so that the flicker ingredient in a frame might 
integrate for every almost equal field. It is the same as that of a 1 st embodiment 
except the contents of the addition operation of the integration means 1 . 
[0043] Drawing 8 is a figure for explaining the addition operation of the integration 
means 1 in a 2nd embodiment of this invention. As shown in this figurethe level of 
all the effective pixels of the field (by a diagramit was considered as every 



[ adjoining / the left half of two lines ]) which can be regarded as the flicker 
ingredient in a frame being almost equal is added or equalized. Herethe field which 
can be regarded as the flicker ingredient in a frame being almost equal is called a 
block. And the value of the n-th frame which added or equalized the level of all the 
effective pixels of the i~th block is described to be SUM nbi . 
[0044] Drawing 9 is a figure for explaining the equalization operation of the 
equalization means 3 in a 2nd embodiment of this invention. As shown in this 
figurethe equalization means 3 is outputted from the integration means 1 before 
computing SUM nbi and performs addition or equalization with SUM^ bi memorized by 
the memory measure 2SUM n _ 2bj and SUM n _ 3 and bi . HereSUM n _ 1bj SUM n _ 2bi SUM n „ 3 and bi 
add or equalize the pixel level in the n-1st framen-2nd frameand the n~th-3rd- 
frame block [ i-th ]respectivelyas shown in drawing 9 . In this casethe memory 
measure 2 is accumulating the output of the integration means 1 by three frames. 
Herethe result of having added or equalized SUM n _ 1bj SUM n _ 2 and bi and SUM n _ 3 and , 
is described to be AVE ni . 

[0045] Drawing 10 is a figure for explaining the add operation of the adder unit 7 in 
a 2nd embodiment of this invention. The adder unit 7 adds the output of the 
integration means 1 to the block of the picture perpendicular direction 
corresponding to a part for N cycle of the flicker ingredient in a frame. The portion 
of the picture constituted by the perpendicular direction block for said N cycle is 
called the block for a stationary part judging, the j-th block **** for a stationary 
part judging of the n-th frame — if the block number of the head used as the 
candidate for addition is made into the q block counts of the picture perpendicular 
direction corresponding to a part for N cycle of the flicker ingredient in m and a 
frameoutput B-SUM nbj of an adding means can be expressed with the following 
formula. 

B-SUM nbj =SUM nm +SUM nm+1 + ... +SUM^ q _ 1 [0046] Drawing 10 shows the case of N= 1 
and j= 1. Like a 1st embodimentwhen the power supply frequency of a light source 
is 50 Hz and a frame period is 30 HzN takes the integral values from 1 to 3. And in 
the case of N= 1 shown in drawing 1 0j takes the integral values from 1 to 3. 
Thusthe added result which added the output of the integration means 1 to the 
line for N cycle of the flicker ingredient in a frame becomes the same [ the 
variable component of the luminance level by the periodic change of the luminosity 
of a light source ] about every frame. 

[0047] Drawing 1 1 is a figure for explaining processing of the stationary part 
extraction part 9 in a 2nd embodiment of this invention. Added result B-SUM nbj 
which calculated the stationary part extraction part 9 by the adder unit 
7Difference with added result B-SUM n „ 1 bj before [ one ] being read from the 
storage parts store 8 is calculatedand when the value is below the threshold TH 
set up beforehandthe block for a stationary part judging is judged to be a 
stationary part. 

[0048]The decision result of the stationary part extraction part 9 is given to the 
division means 5. The division means 5 computes SUM nbj /AVE nbi using SUM nbj which 
is an output of the integration means 1 and AVE nbi which is the outputs of the 



equalization means 3 to the block judged by the stationary part extraction means 
4 to be a stationary part. The flicker judging means 6 judges the existence of a 
flicker using the output of the division means 5. The composition and operation of 
the flicker judging means 6 are the same as that of a 1 st embodiment. 
[0049]Especially the flicker sensing device of a 2nd embodiment of this invention 
is effective in the signal picturized with the image sensor which used the colored 
filter. The situation of the arrangement of the colored filter for single plate image 
sensors is shown in drawing 12 . Here(a) is complementary filter arrangement and 
(b) shows a part of Bayer array which is a kind of a primary colors filter. As shown 
in these figuresa colored filter which is different for every pixel of an image 
sensorrespectively is stuck. 

[0050]In the complementary filter shown in drawing 12 (a)the line where the 
cyanogen Cy and 1 pixel of yellow Ye(s) were arranged by turns [ each ]and 
magenta Mg and the line where 1 pixel of green G was arranged by turns [ each ] 
of one line are arranged by turns [ each ]. When adding two lines of the output of 
the image sensor using this colored filter4 pixels enclosed with a dotted line shall 
be 1 blockand two or more same blocks are integrated. The signal in 1 block 
serves as Cy+Mg+Ye+G=2R+3G+2 B**Yand the almost same signal as the 
luminance signal Y is acquired. Since flicker detection can be performed using a 
luminance signal by using the signal with which many signals near this luminance 
signal were integratedhigh-precision flicker detection is attained. 
[0051]Nextin the case of the Bayer array shown in drawing 12 (b)the red Rthe line 
where 1 pixel of green G was arranged by turns [ each ]and the green G and the 
line where 1 pixel of blue B was arranged by turns [ each ] of one line are arranged 
by turns [ each ]. When adding two lines of the output of the image sensor using 
this colored filter4 pixels enclosed with a dotted line shall be 1 blockand two or 
more same blocks are integrated. The signal in 1 block serves as R+G+G+B=R+2 
G+B**Yand the almost same signal as the luminance signal Y is acquired. Since 
flicker detection can be performed using a luminance signal by using the signal 
with which many signals near this luminance signal were integratedhigh-precision 
flicker detection is attained. 

[0052]In a 2nd embodiment of this inventionthe flicker ingredient in a frame 
integrates a pixel level for every almost equal fieldEqualize the integrated result 
for said every field to said field of the same image position in the past multiple 
frameextract the stationary part of a picture using said integrated resultand said 
extracted stationary part is receivedSince are an equalization result for said every 
fielddivision of the integrated result for said every field is donefrequency analysis 
of said divided result is conducted and the existence of a flicker is judgedSince 
size of a stationary part decision block can be made small as compared with a 1st 
embodimenta stillness judging is attained with a fine block and flicker detecting 
accuracy improves. Flicker detection (50 Hz and 60 Hz) can be performed with 
high precision like a 1st embodiment at the time of the image pick-up of video. 
[0053](A 3rd embodiment) In the flicker sensing device of a 3rd embodiment of 
this invention. A difference means by which the stationary part extraction part 9 



takes the difference of the present added result of the adder unit 8and the added 
result of the past of a block of an identical image positionlt has a division means 
which does division of the output of said difference means by said present added 
result or the past added resultand a threshold processing means to judge whether 
said block is a stationary part from the size relation of said divided result and a 
predetermined threshold. The composition of portions other than stationary part 
extraction part 9 is the same as that of a 1st embodiment. 
[00543 Drawing 13 is a block diagram showing the composition of the stationary 
part extraction part 9 in the flicker sensing device of a 3rd embodiment of this 
invention. This stationary part extraction part 9 is provided with the following. 
A difference means 31 by which the output of the adder unit 7 and the output of 
the storage parts store 8 are inputted. 

The division means 32 as which the output of the difference means 31 and the 
output of the adder unit 7 are inputted. 

A threshold processing means 33 by which the output of the division means 32 is 
inputted. 

[0055]The difference means 31 takes the difference of the present added result 
B-SUM^ of the adder unit 7and added result B-SUM^j before [ one ] being read 
from the storage parts store 8and outputs it to the division means 32. The division 
means 32 does division of the output of the difference means 31 with the output 
of the adder unit 7and outputs it to the threshold processing means 33. The 
output of a division means becomes IB-SUM^-B-SUM^J/B-SUM^. 
[0056]The threshold processing means 33 judges the stationary part decision 
block which is the j-th which are the n-th frame to be a stationary partwhen the 
value of the above-mentioned formula is below the threshold TH set up 
beforehand. The decision result of the threshold processing means 33 is given to 
the division means 5. Operation of the division means 5 and the flicker judging 
means 6 is the same as that of a 1st embodiment. 

[0057]Since the ratio of the variation of B-SUM^ of a present frame and B~SUM n _ 
!j of one frame ago is calculated and threshold processing is performed in a 3rd 
embodiment of this inventionEven if the levels of the target video signal differhigh- 
precision stationary part extraction can be performedand as a resultflicker 
detecting accuracy also improves. 

[0058]In the division means 32instead of doing division by B-SUM^ which is an 
output of the adder unit 7even if it does division by B-SUM^j which is an output 
of the storage parts store 8the same effect is acquired. 

[0059](A 4th embodiment) In the flicker sensing device of a 4th embodiment of 
this invention. An equalization means by which the stationary part extraction part 
9 equalizes the present added result of the adder unit 7and the added result of the 
past of the stationary part decision block of an identical image positionA 
difference means to take the difference of said present added result and the 
equalization result of said equalization meanslt has a division means which does 
division of the difference result of said difference means by the equalization result 



or said present added result of said equalization meansand a threshold processing 
means to judge whether said block is a stationary part from the size relation of 
said divided result and a predetermined threshold. 

[0060] Drawing 14 is a block diagram showing the composition of the stationary 
part extraction part 9 in the flicker sensing device of a 4th embodiment of this 
invention. This stationary part extraction part 9 is provided with the following. 
An equalization means 41 by which the output of the adder unit 7 and the output 
of the storage parts store 8 are inputted. 

A difference means 42 by which the output of the adder unit 7 and the output of 
the equalization means 41 are inputted. 

The division means 43 as which the output of the difference means 42 and the 
output of the adder unit 7 are inputted. 

A threshold processing means 33 by which the output of the division means 43 is 
inputted. 

[0061]The equalization means 41 equalizes the present added result B-SUM^ of 
the adder unit 7added result B-SUM^y before [1 or 2 ] being read from the 
storage parts store 8and B-SUM^and outputs them to the difference means 42. 
It will be set to B-AVE^B-SUM^+B-SUM^+B-SUM^) x1/3 if the output of the 
equalization means 41 is made into B-AVE^. 

[0062]The difference means 42 takes the difference of the present added result 
B-SUM^ of the adder unit 7and equalization result B-AVE^ of an equalization 
meansand outputs it to the division means 43. The division means 43 does division 
of the output of the difference means 42 with the output of the adder unit 7and 
outputs it to the threshold processing means 44. The output of a division means 
becomes iB-SUM^-B-AVEj/B-SUM^. 

[0063]The threshold processing means 44 judges the stationary part decision 
block which is the j-th which are the n~th frame to be a stationary partwhen the 
value of the above-mentioned formula is below the threshold TH set up 
beforehand. The decision result of the threshold processing means 44 is given to 
the division means 5. Operation of the division means 5 and the flicker judging 
means 6 is the same as that of a 1 st embodiment. 

[0064]According to a 4th embodiment of this inventionsince the ratio of the 
variation of added result B-SUM^ of a present frame and average value B-AVE nj of 
the added result of the past frame is calculated and threshold processing is 
performedthe frame of the past in comparison with a present frame is stabilized. 
For this reasona stationary part can be extracted with sufficient accuracy also to 
a picture with a motionandas a resultthe flicker detecting accuracy of 50 Hz and 
60 Hz also improves. 

[0065]In the division means 32even if it does division by B-AVE^ instead of doing 
division by B-SUM nj the same effect is acquired. The same effect is acquired even 
if it constitutes the equalization means 41 from not only averaging but a recursive 
filteror a FIR filter. 

[0066](A 5th embodiment) The shutter speed of an image sensor and the gain of 



the video signal generated with the image sensor are controlled by flicker 
detection and the compensator of a 5th embodiment of this invention based on 
the output of the 1st - the flicker sensing device of a 4th embodiment. 
[0067] Drawing 15 is a block diagram showing the composition of the imaging 
device provided with flicker detection and the compensator of a 5th embodiment 
of this invention. This flicker detection and compensator are constituted as some 
imaging devices. 

[0068]The AGC amplifying means 54 by which this imaging device controls the 
level of the video signal with which it was generated by the imaging means 53such 
as an MOS type pickup deviceand the imaging means 53An AD translation means 

55 to digitize the output of the AGC amplifying means 54and the driving means 56 
which drives the imaging means 53A flicker detection means 51 to detect a flicker 
from the output of the AD translation means 55It comprises the flicker correction 
control means 52 which creates the shutter speed control signal of the image 
sensor 53and an AGC amplifying means 54 AGC-gain control signal using the 
flicker detect output of the flicker detection means 51 and the output of the AD 
translation means 55. Hereflicker detection and a compensator are constituted by 
the flicker detection means 51 and the flicker correction control means 52. 
[0069]In an imaging devicea luminosity picturizes a photographic subject under the 
light source which changes periodicallyand the imaging means 53 generates a 
video signal. The imaging means 53 is driven by the driving means 56. A gain is 
controlled according to the AGC gain control signal mentioned laterand the AGC 
amplifying means 54 controls the level of an inputted video signal. The AD 
translation means 55 changes into a digital video signal the video signal outputted 
from the AGC amplifying means 54. The flicker detection means 51 has the same 
composition as the flicker detection means shown by the 1st thru/or a 9th 
embodimentand performs flicker detection using the digital video signal which is an 
output of the AD translation means 55. The flicker correction control means 52 
creates an AGC gain control signaland supplies it to the AGC amplifying means 54 
while it creates a shutter speed control signal and supplies it to the driving means 

56 using the output of the flicker detection means 51 and the output of the AD 
translation means 55. 

[0070]The flicker correction control means 52 performs the following **** 
according to the flow chart shown in drawing 1 6 . 

(1) Initialize to a power up mode=50 (step S1->S2). Henceforthloop operation of 
following the (2) - (7) is performed. 

(2) Acquire a video signal level (Step S3). 

(3) Set shutter speed to an automatic gain control signal according to a video 
signal level and mode (step S4). 

(4) Acquire a flicker detection result (Step S5), 

(5) In with a 50-Hz flickerset it as mode=50 from a flicker detection result (step 
S6->S8). 

(6) In with a 60-Hz flickerset it as mode=60 from a flicker detection result (step 
S6 ->S7 ->S9). 



(7) When having no flicker or more unknown than a flicker detection resulthold 
mode (step S6->S7->S1 0). 

[0071]Nextan AGC gain and the setting method of shutter speed are explained 
using drawing 1 7 . (a) of this figure shows the preset value of the AGC gain 
according to light volumeand (b) shows the preset value of the shutter speed in 
mode=50 according to light volume. Even if it changes light volumehe is trying to 
keep a video signal level constant by controlling shutter speed and AGCsince a 
video signal level is proportional to the light volume at the time of an image pick- 
up. 

[0072]Firstaccording to light volumean AGC gain is controlled like drawing 17 (a). 
MIN is the minimum of the range which an AGC gain can take hereand MAX is the 
maximum. 

[0073]. When there is little light volumeshutter speed is decided according to 
frame frequency (in this case30 Hz) and the power supply frequency (in this 
case50 Hz) of a light source. They may be 3 / 100 seconds which is an integral 
multiple of the latest shutter speed that a flicker does not generatei.e.power 
supply frequencyand is the latest speed below frame frequency. 
[0074]If the AGC gain is lowered gradually and MIN is taken as light volume 
becomes largeit will be an integral multiple of power supply frequencyand shutter 
speed will be set as a speed (2 / 100 seconds) quicker than a present value, 
simultaneouslyit is a reciprocal of the ratio of the variation of shutter speed to 
MIN about AGC gain — it is made to change 3/2 Thusby carrying out gang control 
of shutter speed and the AGC gainwhen shutter speed changesit avoids that an 
image level changes rapidlyand image quality deterioration is prevented. 
[0075]If light volume becomes large enoughand shutter speed turns into the 
quickest speed (1/100 seconds when it is 50 Hz) that a flicker does not generate 
and an AGC gain is set to MINin proportion to light volumeshutter speed is made 
quick. An AGC gain is fixed to MIN at this time. By setting up in this waysince it is 
lost that a video signal level is saturated even if light volume becomes higha 
dynamic range spreads and an image comes to be displayed. 
[0076]Between 1/100 secondsand the value beyond it (for examplel / 250 
seconds)it is preferred to give a hysteresis so that it may not go back and forth 
frequently. 

[0077]What is necessary is just to set the above as ... similarly the integral multiple 
of power supply frequencyi.e.120 1/seconds120 2/secondsand 120 
3/secondswhen power supply frequency is 60 Hz although it was shutter speed in 
case power supply frequency is 50 Hz. 

[0078]Although the AGC amplifying means 54 is controlling the level of an analog 
video signal by drawing 15 it may replace with the AGC amplifying means 54 of 
drawing 15 a digital AGC amplifying means may be provided in the latter part of the 
AD translation means 55and it may have composition which performs gain control 
in digital one. 

[0079]Thusthe flicker frequency detected using the flicker sensing device which 
can detect the flicker (50 Hz and 60 Hz) shown by the 1st - a 4th embodiment 



with sufficient accuracy according to a 5th embodiment of this inventionAccording 
to an inputted video signal levelhigh-precision flicker correction becomes possible 
by controlling the shutter speed of an image sensorand the gain of a video signal, 
when said variation changes change of shutter speedsimultaneously the gain of a 
video signal by a reciprocala luminance level avoids changing rapidly and change of 
shutter speed enables it to prevent image quality deterioration. Even when 
incident light quantity becomes largethe state where an image is no longer 
displayed can be avoided. 

[0080]In said each embodimentin the equalization means 3although the past 
multiple frame was equalizedeven if it equalizes including the present framethe 
same effect is acquired. 
[0081] 

[Effect of the Invention]As mentioned aboveby detecting a flicker using the 
stationary part of a picture according to the flicker sensing device and method of 
this inventionEven when there is change of the luminance level by motion of a 
photographic subject etc.it becomes possible to detect the flicker in a frame 
generated at the time of the image pick-up which used the MOS type pickup 
device. 

[0082]The flicker frequency which was detected by the flicker sensing device and 
method of this invention according to flicker detectioncompensatorand method of 
this inventionSince the shutter speed of the image sensor which generates a video 
signaland the gain of said video signal are controlled according to an inputted video 
signal Ievel60 Hz of flickers [ both ] can be distinguished automaticallyand 50 Hz of 
flicker correction can be performed. When incident light quantity becomes 
largealso when brightit can picturize by making shutter speed quick and picturizing 
itwithout saturating a video signal level. 
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[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the flicker sensing 
device of a 1st embodiment of this invention 

[Drawing 2] The figure for explaining the operation of the integration means in 
drawing 1 

[Drawing 3] The figure for explaining the operation of the equalization means in 
drawing 1 

[Drawing 4] The figure for explaining the operation of the adder unit in drawing 1 
[Drawing 5] The figure for explaining the decision processing of the stationary part 
extraction part in drawing 1 

[Drawing 6] The figure showing the example of composition of the flicker judging 
means in drawing 1 

[Drawing 7] The figure showing an example of the output of the division means in 
drawing l and a DFT means 



[Drawing 8] The figure for explaining the operation of the integration means in the 
flicker sensing device of a 2nd embodiment of this invention 

[Drawing 9] The figure for explaining the operation of the equalization means in the 
flicker sensing device of a 2nd embodiment of this invention 

[Drawing 10] The figure for explaining the operation of the adder unit in the flicker 
sensing device of a 2nd embodiment of this invention 

[Drawing 1 1] The figure for explaining the decision processing of the stationary part 
extraction part in the flicker sensing device of a 2nd embodiment of this invention 
[Drawing 12] The figure showing the example of the colored filter used for the 
image sensor which generates the video signal inputted into the flicker sensing 
device of a 2nd embodiment of this invention 

[Drawing 13] The block diagram showing the composition of the stationary part 
extraction part in the flicker sensing device of a 3rd embodiment of this invention 
[Drawing 14] The block diagram showing the composition of the stationary part 
extraction part in the flicker sensing device of a 4th embodiment of this invention 
[Drawing 15] The block diagram showing the composition of the imaging device 
provided with flicker detection and the compensator of a 5th embodiment of this 
invention 

[Drawing 1 6] The flow chart which shows processing of the flicker correction 
control means in drawing 14 

[Drawing 1 7] The figure for explaining operation of the flicker correction control 
means in drawing 14 

[Drawing 18] The figure for explaining the generating principle of a flicker in case 
power supply frequency is 50 Hz 

[Drawing 19] The figure for explaining the generating principle of a flicker in case 
power supply frequency is 60 Hz 

[Drawing 20] It is a figure for explaining the principle which amends a flicker. 
[Description of Notations] 

1 Integration means 

2 Memory measure 

3 Equalization means 

4 Stationary part extraction means 
532and 43 Division means 

6 Flicker judging means 

7 Adder unit 

8 Storage parts store 

9 Stationary part extraction part 
21 DFT means 

223344 threshold processing means 
31 and 42 Difference means 
41 Equalization means 

51 Flicker detection means 

52 Flicker correction control means 



53 Imaging means 



